The experiment is operated at a repetition rate of 10 Hz and the measurement cycle is displayed in Fig. 1 . The cycle starts with the ArF laser that generates the ions inside the trap by multiphoton (dissociative) ionization. Next, the SWIFT pulse is applied to the repeller endcap of the ion trap to isolate the fragment of interest. This fragment is subsequently exposed to the mid-IR radiation from FELIX, after which the ion and IR induced fragments are ejected from the trap to record their time-of-flight mass spectra.
: Duty cycle of the experiment displaying the sequence and timing of the UV ionization laser pulse (ArF), the SWIFT mass isolation, the FELIX infrared laser pulse and the high voltage extraction pulse (HV) ejecting the ions from the ion trap into the TOF tube. molecule. Given the decay in intensity of our target ion over time, only one FEL pulse was used in the IRMPD spectroscopy experiments of the isolated m/z = 152 ions, so that the trapping time was limited to ≤ 100 ms.
FEL power correction
The spectra are corrected for fluctuations in the mid infrared laser pulse energies emitted by the FEL by scaling the IRMPD induced fragment ion intensities to the measured FEL pulse energy. A typical FEL power curve is displayed in Fig. 3 . From this figure it can be seen that the FEL power is drops drastically at the high frequency side of the spectrum. Tables 1-4 
Spectral assignments

Assignments of HCN-loss products
The IR spectrum of the [M − 27] ·+ fragment from acridine ( well with features in the spectrum of AcN ·+ in Fig. 4D , the relative intensities do not match. 
Other products
The IRMPD spectra shown in Fig. 4 (and Fig. 3 1 No attempt was made here to assign the structure of this alternative m/z=152 species of C 11 H 6 N composition.
C 13 H 9 N ·+ potential energy surface Figure 6 shows the computed potential energy surface connecting acridine ·+ and phenanthridine ·+ . This mechanism starts from acridine with a hydrogen shift, followed by 6-6 to 5-7 ring conversion. After a second hydrogen shift and 5-7 to 6-6 ring conversion, phenanthridine is reached. The second hydrogen shift with barrier of 4.58 eV constitutes the rate-limiting step for this isomerization pathway. The pathway from acridine ·+ to BP ·+ + HCN, as shown in Fig. 7 , is initiated by the same hydrogen shift and 6-6 to 5-7 ring conversion as that for the acridine to phenanthridine isomerization. The transition state of the ring conversion (TS2) corresponds to the highest energy barrier for this reaction pathway (4.31 eV). HCN can be lost from the central 7-membered ring rather easily now, resulting in the benzopentalene radical cation.
Phenanthridine ·+ may expel HCN and form BP ·+ via very similar pathway as that of acridine and the path is shown in Fig. 8 . Again, a hydrogen shift followed by a 6-6 to 5-7 ring conversion constitute the first two steps of the PES. From the thus formed structure (INT9), HCN can be ejected from the central 7-membered ring leading to the formation of BP ·+ . The highest energy barrier for this pathway is the 6-6 to 5-7 ring conversion (TS9) located at an energy of 3.78 eV with respect to phenanthridine ·+ .
The pathways connecting phenanthridine ·+ with AcN ·+ and 1 EN ·+ proceed through the to the formation of acenaphthylene over a rate-limiting transition state TS21 at 3.50 eV (Fig. 10) . Alternatively, a series of hydrogen shifts (TS23 -TS27) are required to reach the 1-ethynylnaphthalene product ion. The lowest energy paths from acridine ·+ to AcN ·+ and 1 EN ·+ also proceed via phenanthridine ·+ .
